Introduction
Miles [1] (hereinafter referenced by I) has examined the weakly nonlinear response of a damped, internally resonant double pendulum to parametric excitation at twice the frequency of the dominant (slower) pendulum. He found that, for all values of frequency offset and dissipation, regular motion is obtained in the form of either parametrically excited oscillations or vertical translation of the system as a rigid body. We now suppose that the driving frequency approximates twice the frequency of the satellite pendulum (four times the frequency of the dominant pendulum) and find that, in contrast to I, chaotic motion may occur.
In Sect. 2 and 3, following I, we obtain the evolution equations that govern the envelope of the oscillations by postulating the angular displacements, 0n, n --1, 2, of the pendulums in the form of slowly modulated sinusoids. In Sect. 4, we examine the fixed points and bifurcation structure of these evolution equations through the construction of the resonance curves (energy vs frequency). Finally, in Sect. 5, we present numerical results that support the conclusion that chaotic motion occurs in certain parametric neighborhoods.
The corresponding case in which the internally resonant double pendulum is designed so that the satellite has the lower natural frequency is discussed in an appendix.
As noted in I, the evolution equations for the present problem are isomorphic to those for parametric excitation of two resonantly coupled surface-wave modes in a basin subjected to a vertical oscillation.
Lagrangian formulation
The construction of the Lagrangian when the frequency of the parametric excitation is four times the frequency of the dominant pendulum proceeds as in I after replacing 2 co with 4 co in I (1.1 a), (2.1), (2.2) and (2.4). For convenience, where "c = e co t is a dimensionless slow time and the e, = O (e) are given by I (2.6). Substituting (2.3 a) into (2.2), neglecting 0 (e4), and averaging over a 2 rc interval of co t, we obtain the average Lagrangian
where the dots signify differentiation with respect to z, fin--2enco2 eco is 0 (1) and defines the resonant neighborhood in frequency space. The energy of this system is explicitly independent of the forcing in first approximation; accordingly, it is given by I (2.11) and (2.12) at lowest order. Invoking Hamilton's principle for (2.5) and adding weak linear damping as in I, we obtain Pl + ~lPa --fli qi +P2qi --Pl q2 = O, qi +~lql +flaP1 q-PlP2 -t-qlq2 =0, 
